In this paper I will briefly describe how to find some elements of the basis necessary for the PSLQ fits of master integrals that appear in the calculation of four-loop contributions to the electron g-2 and the renormalization constants Z 2 and Z m in QED. In particular I consider master integrals containing polylogarithms of the sixth root of the unity and elliptical integrals. A new highprecision numerical determination of Z 2 at four loops will be also shown.
There are 891 four-loop Feynman diagrams which contribute [1] to the 4-loop g-2 in QED. Some diagrams are shown in Fig. 1 . The contribution of each diagram can be reduced to linear combinations of 334 master integrals with polynomials in the number of dimensions D as coefficients by using integration by parts identities [2, 3, 4, 5] . The needed coefficients of the ε−expansions of the master integrals were calculated with at least 1100 digits of precision in
Ref. [1] . Some of them were calculated up to 9600 digits. These high precision results were needed to fit analytical expressions to the numerical values by means of the PSLQ algorithm [6, 7] . The algorithm PSLQ (Ref. [6] ) can be seen as a multidimensional extension of the well-known Euclid algorithm for the calculation of the GCD of two integers. It finds linear relations with integer coefficients between high-precision numerical constants or, alternatively, it gives limits on the size of the coefficients. Usually it needs values with very high precision.
First of all, let us recall the structure of the analytical fit to the numerical value of the 4-loop contribution to the electron g-2 in QED obtained in Ref. [1] : 
with the initial condition F 0 = F 1 = 1.
As an example of a typical fit, we consider the 7-lines master integral (
The first seven constants G i were calculated numerically with 1200 digits and fitted with PSLQ; the results are Note that only 415 digits are needed to find this fit, the remaining digits are a "safety factor". The complete analytic expression of T of Eq. (1) is [1] : The number and some elements are listed in table 2. The number of the elements of the subsets with weight w composed only by real or imaginary parts of (products of) HPLs are (F 2w+2 + F w+1 )/2 and (F 2w+2 − F w+1 )/2, respectively. The total numbers of elements up to weight w is (F 2w+3 + F w+3 )/2 − 1 and (F 2w+3 − F w+3 )/2, for real and imaginary parts, respectively. Let us consider now the two master integrals of Fig. 2 ; by using HPLs of argument (H 0,0,1,1,0,1 (e iπ/3 )), Im(H 0,0,0,1,1,1 (e 2iπ/3 ) ) √ 3, . . . 7 504 + 483 ζ (7), Re(H 0,0,0,0,1,1,1 (e 2iπ/3 )), Im(H 0,0,0,0,0,1,1 (e iπ/3 ) 
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1)
b contain other constants. We observe that, by closing the external line of the diagrams (a) or (b) with a massive line, we obtain the same vacuum diagram, so we expect that X The first step in identifying the family of constants is to write (part of) the constants terms as integral; we consider the hyperspherical representation [10] in two space-time dimensions
where R(x, y, z) = (x − y − z) 2 − 4yz is the well-known Källen function. Note that Eq. (2.3) is always valid for spacelike momenta p; the analytic continuation to timelike moments may need a deformation of the contours of the radial integration over l and r, not needed for the subsequent discussion. Setting m i = 1,
If we define the ad hoc family of integrals 
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Now I(0, 2) can be integrated analytically, and one finds HPLs of argument e iπ/3 , in this case the Clausen's function. Using the family 2 as basis, one finds the fits
Out of curiosity, the fit of the coefficients of the ε, ε 2 , ε 3 terms of the ε−expansion of I(a) turn out to contain 18, 61 and 199 terms, respectively. The complete analytic expression of V a and V b of Eq. (1) (H 0,1,0,1,1 (e iπ/2 )), Im(H 0,0,0,1,1 (e iπ/2 ) ), . . . 6 32 + 32 ζ (6), Re(H 0,0,0,1,0,1 (e iπ/2 )), Im(H 0,0,0,1,1,1 (e iπ/2 ) ), . . . 7 64 + 64 ζ (7), Re(H 0,0,0,1,0,1,1 (e iπ/2 )), Im(H 0,0,0,0,0,1,1 (e iπ/2 ) 
Elliptic master integrals
The master integrals containing a massive 5-body cut require a new class of elliptic constants. A fit to the constant term of the ε−expansion of the simplest master integral of this class was found in Ref. [11] : the representation (4.3) of C 3 in terms of the 4 F 3 hypergeometric function was found in Ref. [12] .
Concerning the subsequent terms of the ε-expansion of this and other elliptic master integrals, the basis has to be found empirically. We close the external line of four-loop massive sunrise and we
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